The need to rapidly improve value in American health care has been unquestioned, but the means to accomplish this task have yet to be confirmed. Achieving improvements at the organizational level has required the design and implementation of complex, multifaceted, and coordinated interventions. It has been a frustratingly slow process. Achieving excellent performance across all clinical services at a single institution has eluded even the most elite performers. 1,2 Furthermore, dissemination of evidence-based interventions has been the subject of debate and consternation, 3 and developing an understanding of this area has been identified as an emerging national research priority. 4 To assist quality improvement leaders with these tasks, a standard framework or model to guide systemwide improvement would be a valuable tool to organize interventions, evaluate factors contributing to success or failure, and share knowledge in a structured format.
and standardizing the organization of improvement interventions to facilitate communication and project evaluation. This framework is presented as a potential tool for use by those responsible for the design and implementation of large-scale improvement efforts.
Description of the Health System
UW Health is the academic health center for UW-Madison and serves as a statewide and national leader in patient care, biomedical research and education, and service to communities. This public academic health system comprises 3 organizations: a school of medicine and public health, a tertiary hospital and its associated clinics, and a physician group practice.
The Need for an Improvement Framework
The complexity of this tripartite organizational structure had a direct impact on the ability to design and implement improvements at the enterprise level. In 2007, the UW Health system had 3 separate quality improvement departments resourced by each of the 3 organizations. Each department used a variety of improvement tools and methodologies. The lack of a standard approach to understanding and implementing improvements contributed to the slow progression toward UW Health improvement goals. This was particularly problematic when attempting to redesign care processes in UW Health primary care clinics, which were owned and operated by the 3 separate organizations of UW Health.
UW Health primary care was delivered through 30 clinics in Dane County, which includes the city of Madison, and an additional 10 clinics in surrounding counties. These clinics were owned and operated by each of the 3 UW Health organizations. This resulted in each primary care specialty (family medicine, general internal medicine, and general pediatric and adolescent medicine) having clinics operating under different management systems with different governances, operational structures, and clinic processes and technology. For example, family medicine physicians (all members of the Department of Family Medicine in the School of Medicine and Public Health) might work at a clinic that was owned and operated by the Department of Family Medicine or a clinic owned and operated by the physician group practice. Operational differences and the lack of a common strategy for large-scale improvement was a major barrier as primary care redesign efforts were initiated. This has been an increasingly common problem nationwide in this era of health system integration and mergers between physician practice groups.
In 2007, UW Health performance data for primary care services (preventive screening, routine chronic care process, and intermediary outcome measures) indicated poor performance compared with other provider groups in Wisconsin, as reported to the Wisconsin Collaborative for Healthcare Quality (WCHQ; a consortium of Wisconsin provider groups voluntarily publicly reporting health quality performance on a wide range of measures). 23 Variation in performance was identified between UW Health primary care clinics and between providers at a single clinic ( Figure 1 ).
Clinic-level variation existed both between primary care specialties (eg, general internal medicine and family medicine) and between clinics with different ownership and management structures. UW Health recognized that variation attributed to clinic operations or primary care specialties would require a different set of improvement interventions as compared with those used to reduce the variation between physicians at a single clinic.
Description of the Improvement Framework
The need to understand the contributing factors to variable performance and organize multilevel interventions pressed UW Health to develop a standardized framework for improvement. As described in the Institute of Medicine Crossing the Quality Chasm report, 19 4 levels of the health system must be addressed to achieve change: the environment, organization, microsystem, and patients and their caregivers. UW Health data confirmed significant variation at each level of the health system, which supported this assertion. Once the levels of the health system were defined, a literature review was conducted to identify the critical domains of change required at each level, answering the question of "what" needed to be done at each level to effect large-scale, sustained change. Findings from organizational behavior and industrial and systems engineering (in particular, human factors engineering) provided insights into the major categories for change at each level. 5, 18, [20] [21] [22] Building from the structure-process-outcome model described by Donabedian, the framework provided more specificity related to what structures and processes were critical to success. 18, 20 Shortell et al 24 described 4 dimensions of change that support sustained, organization-level improvements: strategic, cultural, technical, and structural. He emphasized that all dimensions must be aligned to achieve large-scale change. The strategic dimension addresses the importance of aligning improvement work with critical strategic foci. The norms, values, and beliefs of participants will determine the culture in which the improvement work occurs. Technology has assumed a greater influence in health care redesign as electronic health care records (EHRs) become the norm, and activities of daily living become increasingly intertwined with new devices. The structural dimension refers to the infrastructure in place that enables the system to "learn" to adopt new practices, spread best practices, and continuously measure performance and improve processes.
Missing from these 4 dimensions was the importance of the people doing the work and the relationships between workers and the environment. Human factors science provides important insights into how the interactions between the components of the work system (people, tasks, tools and technologies, organizational conditions, and physical environment) affect care processes and the outcomes of the system. 20, [25] [26] [27] In particular, human factors science aims to optimize well-being along with system performance 28 to decrease potential negative consequences of change such as stress and burnout. 29 Therefore, the recognition that people, workflow, and care processes are important dimensions of change also was included in the model.
By combining the levels of the health system and the critical structures and processes for sustained improvement, a framework was developed that is easy to remember and practical to use (Table 1) . The work improving UW Health performance in colorectal cancer screening serves as a case study demonstrating how this framework was used by the organization for large-scale quality improvement.
Case Study: UW Health Colorectal Cancer Prevention Initiative
In 2007, UW Health colorectal cancer screening performance was ranked 11 out of 20 provider groups reporting to the WCHQ 23 ( Figure 2 ). Provider groups reporting to the WCHQ use a common set of measure specifications. Patients were attributed to a provider group using the WCHQ denominator methodology, which used primary care visits to determine whether a patient was currently managed by a provider group. Patients eligible for colorectal cancer screening included those aged 50 to 75 years. Screening can be completed by multiple methods, including (a) fecal occult blood test in the prior 12 months; (b) flexible sigmoidoscopy, double-contrast barium enema, or computed tomographic (CT) colonography in the past 5 years; or (c) optical colonoscopy in the prior 10 years.
In response to these variations the UW Health quality improvement department embarked on a multiyear initiative to improve performance in colorectal cancer screening. A multidisciplinary team was involved in this work, consisting of physicians (gastroenterologists, radiologists, and primary care), clinical and information technology (IT) staff, operational leaders, and representatives from local insurance companies. The UW Health Improvement Framework provided a guide to understanding performance at the various levels of the health system and served as a means to organize the portfolio of interventions. Robust project management was a critical success factor for this complex system redesign. A master's-prepared industrial engineer supported this work, providing project management and expertise on process improvement. A steering committee, which met every 3 to 4 months, established the vision and guiding principles and determined high-level strategies, and a planning team met monthly to design interventions, support process improvements implemented in clinics, and continuously review performance in Understanding interdependencies between the levels of the health system uncovered critical constraints in the system that informed the project time line. At the project initiation, the demand for colonoscopies far exceeded existing supply. Given this constraint, initial work focused on redesign of the entire process, from colonoscopy order to results reporting, across 3 separate sites where procedures were performed. In addition to optical colonoscopies, early efforts were directed to improvements in CT colonography and stool testing processes. Improving system capacity required changes in workflows, the EHR, education of staff and physicians, procedure templates, and policies. Even changes in purchasing and billing were required when changing to a new immunoassay stool test. Only after system capacity for testing was increased were efforts refocused on increasing the demand for screening. Attention to the system as a whole and the interdependencies between the levels of the system informed the project time line. Table 2 shows the completed framework for this initiative. Interventions are further described in the following sections according to the 4 health system levels.
Interventions at the Patient and Caregiver Level
Patient education materials on colorectal cancer screening were updated based on input from patient and family advisory councils and a patient focus group. UW Health created standardized printed materials and developed a new page on the UW Health Web site for patients and families to provide information on the importance of colorectal cancer screening and the various screening modalities. Finally, patient reminders for screening were delivered through the EHR patient portal.
Interventions at the Microsystem and Clinic Level
Interventions at this level were supported by the organizational interventions described in the next section. Clinic 
Interventions at the Organizational Level
In response to the need to focus on change at the organizational level, a multidisciplinary planning group of UW Health leaders met regularly. This UW Health team included physicians, clinical staff, and operational leaders, and reported to the larger steering committee, which included additional health system representatives and local insurers. Colorectal cancer screening was designated as an organizational improvement priority that resulted in the publication of performance rates and goals on the enterprise-wide improvement scorecard. Physicianand clinic-level performance rates were made available to all physicians and managers at UW Health through reports readily available in the EHR. Multiple learning activities were provided, including grand rounds presentations, clinic "lunch-and-learn" events, and Web-based education modules. The declaration by UW Health leaders that improving colorectal cancer screening was an organizational priority led to a multitude of changes, from equipment overhauls to EHR redesign. Ordering and scheduling processes for colonoscopies were redesigned and superior immunoassay testing for occult blood was made available for providers who continued to use stool testing for screening. Clinical decision-support tools were embedded in the EHR to identify patients who needed screening and to facilitate ordering.
Interventions at the Environmental Level
Working with local payers, UW Health leaders designed interventions at the environmental level to improve performance. Local insurers participated in a pay-for-performance program collaboratively designed by UW Health physicians and insurance representatives. This program paid bonuses to clinics and physicians for improvements in colorectal cancer screening rates. Additionally, in response to patient and physician input, one insurance company changed its formulary to cover a low-volume bowel preparation. UW Health also promoted community events to increase awareness about colorectal cancer screening.
Initiative Outcomes
The deliberate design of multilevel and multidimensional interventions led to improvements in absolute performance and in relative performance in the state, as shown in Figure 3 . UW Health recognizes that gains in performance by underperforming groups are always greater than gains by better performers. However, improvements have been sustained even after the formal improvement effort ended, supporting the UW experience that a systematic understanding and redesign of interrelated components supports sustainable improvements.
This project was one of the first attempts to standardize and improve processes across the complex primary care delivery system at UW Health. It required complicated negotiations between the 3 separate entities related to differences in policies, procedures, regulatory constraints, and technology platforms. The UW Health Improvement Framework has continued to help organize interventions and has facilitated communication among multiple stakeholders in the system.
Common to all academic medical centers is the inherent competition for physician time as faculty responded to the tripartite mission of clinical care, research, and education. This project focused on improving clinical care, but also supported the organization's academic and research missions; as several faculty members have shared these findings through presentations and publications. [30] [31] [32] Additionally, further research to understand and address causes of performance variation is under way. Finally, a regional collaborative engaged one of the UW Health gastroenterologist improvement leaders for guidance on an ambitious statewide effort to increase colorectal cancer screening.
Discussion
This article presents a simple, evidence-based framework for large-scale change that has been used to successfully guide system-based improvements in a complex health care organization. The need for such a model has been evidenced by the slow emergence of transformative improvements and the frustratingly protracted pace of dissemination. Even in a single health system, such as UW Health, successful improvements can frequently remain in silos, and the lack of a common framework for organizing multifaceted improvements can create a "swirl" of activity without producing systemic results. Other health systems may benefit from this framework to approach system-level change and efficiently transfer innovations into practice. 5 This framework extends the usefulness of other models by explicitly identifying the categories of contextual, structural, and process-related changes that need to be in place at each level of the health system. This framework is a "static" description of the domains of change and the levels of the health system; unlike other models, it does not describe the sequence to accomplish change. [8] [9] [10] In the UW Health experience, the sequencing of interventions often was dictated by constraints in the existing system and may vary depending on the level of the health system involved in the change. As an example from the case presented, the initial constraint in expanding colonoscopy services was the number of appointments available for these scheduled procedures. The capacity of the system had to be improved before interventions could be implemented that would lead to increased colonoscopy orders.
Systemwide change requires coordination of multiple interventions, many of which are interdependent. This framework created a visual and organized representation of those interventions and helped identify how change at one level facilitated or impeded required change at other levels. This multilevel and multidimensional framework fits with the recent recommendation by the Institute of Medicine and the National Academy of Engineering to adopt a systems approach to health. 33 Developed in response to the challenges with largescale improvement in a single health system, this framework has been valuable at UW Health but has not been tested at other institutions. Given the persistent complexity of clinic ownership and management in UW's "single" health system (40 primary care clinics owned and managed by 3 separate legal entities), it is hypothesized that this framework will be useful for organizing interventions at a single site or in complex organizational structures.
This case study describes how the framework was adopted for large-scale changes related to a preventive service in the ambulatory care delivery system, but this framework is also relevant for other initiatives including chronic disease, inpatient, and transitional care improvement efforts. Over the past 4 years, this framework has organized and guided improvements related to diabetes care at UW Health (with measurable improvements in WCHQ performance) and is currently used by the team designing models of care for additional chronic diseases. This framework was recently used for planning and implementing a complex case management program. In addition to being used proactively to guide initiatives, the framework is a useful tool to understand potential failures of implementation through systematic review of the work completed in each cell in the table in order to identify where important lapses may exist. Large-scale change may not require an intervention at every level of the system and in every domain of change, but the framework provides an easy tool to identify where there has been a lack of focused improvement work, resulting in the discovery of a potential barrier to change. Finally, this framework facilitates communication through providing a visual map describing the multiple interventions that organizations undertake as part of redesigning a system. The authors hypothesize and anticipate that this framework will be applicable in many settings because the theories and models that inform the framework were developed by researchers to address dissemination challenges in the general health care environment.
